We have previously demonstrated that baculovirus can efficiently transduce human mesenchymal stem cells (MSCs). In this study, we further demonstrated, for the first time, that baculovirus can transduce adipogenic, chondrogenic and osteogenic progenitors originating from MSCs. The transduction efficiency (21-90%), transgene expression level and duration (7-41 days) varied widely with the differentiation lineages and stages of the progenitors, as determined by flow cytometry. The variation stemmed from differential transgene transcription (as revealed by real-time reverse transcription-polymerase chain reaction), rather than from variability in virus entry or cell cycle (as determined by quantitative real-time PCR and flow cytometry). Nonetheless, the baculovirus-transduced cells remained capable of differentiating into adipogenic, osteogenic and chondrogenic pathways. The susceptibility to baculovirus transduction was higher for adipogenic and osteogenic progenitors, but was lower for chondrogenic progenitors. In particular, the duration of transgene expression was prolonged in the transduced adipogenic and osteogenic progenitors (as opposed to the MSCs), implicating the possibility of extending transgene expression via a proper transduction strategy design. Taken together, baculovirus may be an attractive alternative to genetically modify adipogenic and osteogenic progenitors in the ex vivo setting for cell therapy or tissue engineering.
Introduction
Mesenchymal stem cells (MSCs) are characterized by their extensive capability of self-renewal and multilineage differentiation into adipocytes, chondrocytes, osteoblasts, tenocytes, myotubes and neural cells under appropriate environmental cues, 1 which renders MSCs a promising cell therapy platform in tissue engineering and regenerative medicine. 1, 2 Furthermore, the potential of genetically modified MSCs as a platform for cell-based gene therapy has been demonstrated, by which the MSCs are genetically engineered with different vectors, including retrovirus, 3 ,4 adenovirus 5, 6 and lentivirus. 7 By genetic modification, the expressed therapeutic proteins can promote or modulate the cellular differentiation and accelerate tissue/organ regeneration in vivo or in vitro. 6, 7 Despite varying degrees of success, a wide spectrum of inherent problems still exists in these vectors (for review see Asahara et al. 8 and Verma and Somia 9 ). For instance, the possible emergence of replication-competent virus (RCV) and random insertional mutagenesis by retrovirus and lentivirus raise safety concerns. Also, the requirement for plasmid transfection into packaging cells imposes a bioprocess problem in the large-scale preparation of vectors. Additionally, modifications in the vectors or cumbersome transduction procedures (e.g. multiple rounds of transduction 4 or centrifugation upon transduction 7 ) are often required to enhance the transduction efficiency.
Baculovirus (Autographa californica nuclear polyhedrosis virus) has been widely employed for recombinant protein production in insect cells. Since the finding that baculovirus is capable of transducing liver cells, in 1995, the list of permissive cells, including primary and nondividing cells, has been steadily expanding (for review, see Kost and Condreay 10 ; Hu 11 and Kost et al.
12
). More recently, baculovirus transduction of rat articular chondrocytes 13 and even the embryos of zebrafish 14 has also been demonstrated. Because baculovirus causes neither replication nor toxicity inside the mammalian cells, efforts have been directed toward developing baculovirus as a gene delivery vector for in vitro and in vivo gene therapy studies. 15, 16 Given the potentials of MSCs for cell therapy and baculovirus for gene therapy, we previously demonstrated, for the first time, that human MSCs derived from umbilical cord blood and bone marrow can be efficiently transduced by baculovirus while retaining the potential to differentiate into mature adipocytes. 17 The transgene expression decays over time as adipogenic differentiation proceeds, but can be significantly elevated by repeated transduction with or without subculture at 13 days post-induction (pi). These data indicate that the adipogenic progenitors are more permissive to baculovirus transduction than are the undifferentiated MSCs, thus implicating the possibilities of genetically modifying the progenitors in the course of differentiation.
To explore whether this phenomenon is reproducible should transduction occur at later differentiation stages (beyond 13 days pi) or other differentiation lineages, in this study the human bone marrow-derived MSCs were induced into adipogenic, chondrogenic and osteogenic lineages and transduced by a baculovirus expressing enhanced green fluorescent protein (EGFP) at various differentiation stages (1, 2, 3 and 4 weeks pi). We found that the transduction efficiency, transgene expression level and duration rested heavily on the differentiation states (differentiation stage and lineage) at which the committed progenitors were transduced. Whether the differentiation capacity was impaired by baculovirus transduction and the factors contributing to the varied transgene expression were investigated. The potential applications of transducing committed progenitors are discussed.
Results

Differentiation of mesenchymal stem cells
To ensure that the MSCs were capable of normal differentiation into the desired lineages and the differentiation proceeded over culture time, the cells were cultured using three different induction media for 4 weeks. Figure 1a illustrates that under appropriate induction conditions, the MSCs progressively differentiated into adipogenic, chondrogenic and osteogenic progenitors, as evidenced by the gradually accumulating oil droplets (by Oil red-O staining), glycosaminoglycans (GAGs) (by Safranin-O staining) and calcium deposition (by van Kossa staining), respectively,. Reverse transcription-PCR (RT-PCR; Figure 1b ) further revealed the gradual increase in the expression of lineage markers specific for adipogenic (PPAR-g2), chondrogenic (type II collagen) and osteogenic (bone sialoprotein) progenitors over culture time, again confirming the progression of differentiation. 
Baculovirus transduction of progenitors at various differentiation states
To examine whether the baculovirus transduction efficiencies varied with the differentiation states, the MSCs were induced toward adipogenic, chondrogenic and osteogenic pathways, transduced at 1, 2, 3 and 4 weeks pi (see Figure 2a) at multiplicity of infection (MOI) 200 and examined by fluorescence microscopy at 1 day posttransduction (dpt). Figure 2b reveals that the committed cells at various differentiation lineages exhibited rather different susceptibilities to baculovirus transduction. To quantify precisely the transduction efficiency, the cells were harvested for flow cytometry analyses. As shown in Figure 2c , the transduction efficiency for undifferentiated MSCs (0 week pi) reached 75.875.7%, yet variations in the transduction efficiency arose once the differentiation commenced. For the adipogenic progenitors, the transduction at early differentiation stage (1 week pi) resulted in an elevated efficiency (90.275.0%), which agreed with the trend we previously observed. 17 Note, however, that not all the transduced cells were mature adipocytes. The transduction at later differentiation stages led to declining efficiencies, which, nonetheless, were as high as 56.175.0% at 4 weeks pi. For the osteogenic progenitors, the transduction at 1 week pi led to an immediate decline in the efficiency (64.973.2%). However, the transduction efficiency became relatively independent of the differentiation stage thereafter (from weeks 2-4). In marked contrast, along the chondrogenic pathway the transduction efficiency sharply dropped to 45.879.7% at 1 week pi and continued to decrease to 20.7713.7% at 4 weeks pi. The mean fluorescence intensity (FI) data exhibited a 
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trend very similar to the transduction efficiency (data not shown). In accordance with the transduction efficiency and mean FI data, the durations of EGFP expression ( Figure 2d ) fell in the range of 32-41, 26-32 and 7-21 days for the adipogenic, osteogenic and chondrogenic progenitors, respectively, depending on the differentiation stages. Also note that the duration for the adipogenic progenitors (up to 41 days) was significantly prolonged compared with the undifferentiated MSCs (21 days). These data collectively indicate that baculovirus transduction of the mesenchymal progenitors was highly dependent on the differentiation states at which the cells were transduced.
Differentiation of baculovirus-transduced committed progenitors
To examine whether baculovirus transduction influenced the subsequent differentiation, the committed progenitors were transduced at 1, 2, 3 and 4 weeks pi as in Figure 2 (MOI ¼ 200), but continued to be cultured under the induction conditions. At 5 weeks after initial induction, all the cells were subject to histochemical staining ( Figure  3a) . Compared with the untransduced controls, the percentages of Oil red O-stained cells (upper panel) and the GAG staining pattern (middle panel) were very similar for all progenitors in the same lineage, indicating that the differentiation potentials of adipogenic and chondrogenic progenitors were unimpaired by baculovirus transduction and EGFP expression, regardless of the transduction timing. Conversely, the calcium deposition by the osteogenic progenitors transduced at 1 week pi was significantly reduced (lower panel), suggesting that the osteogenic differentiation could be retarded by either baculovirus transduction or sustained EGFP overexpression (which persisted for 4 weeks for cells transduced at 1 week pi).
To elucidate the key factor, the osteogenic progenitors were transduced by vBac-HB (MOI 200), a baculovirus expressing no recombinant proteins in mammalian cells. Figure 3b (upper panel) shows that at the same MOI the calcium deposition was not affected by vBac-HB transduction, even when transduction occurred at 1 week pi. Consequently, baculovirus transduction did not impair the osteogenic differentiation. Instead, by lowering the Bac-CE dosage (MOI 20) and the accompanying transgene expression, the calcium deposition was no longer retarded (lower panel). Therefore, the hampered osteogenic differentiation ( Figure 3a ) stemmed from EGFP overexpression, which also slightly retarded the MSC proliferation. 17 
Roles of cell cycle and virus entry in the varied transgene expression
To identify the factors dictating the varied transgene expression as mentioned above, we first surmised the role of cell cycle due to its involvement in the lentivirusand adenovirus-mediated transduction. 18, 19 Therefore, the MSCs were induced and transduced at 1, 2, 3 and 4 weeks pi as in Figure 2a , but the progenitors were harvested before and after transduction for cell cycle identical to that after 4 h of transduction, indicating that the transduction procedure did not disturb the cell cycle distribution. Consequently, the cell cycle did not vary with the differentiation states and did not result in the varied transgene expression. Another possible cause was the differences in the virus entry efficiency. To explore this possibility, the gene copy ratios of egfp/b-actin for the progenitors were measured at 1 dpt by quantitative real-time PCR (Q-PCR), normalized against those for the undifferentiated MSCs and represent the relative abundance of egfp genes entering the cells. Figure 5 depicts that the amounts of egfp genes in the progenitors at various differentiation states were very similar (E84-97% of that in the undifferentiated MSCs), and the differences between data were statistically insignificant (P40.05). As baculovirus does not replicate inside the mammalian cells, the abundance of intracellular egfp genes indicated the virus entry efficiency; hence baculovirus entry was not explicitly influenced by the differentiation states and did not lead to the varied transgene expression.
Role of egfp transcription in the varied transgene expression
In light of the aforementioned results, we next surmised that egfp might have been transcribed to different degrees in the progenitors. To test this hypothesis, the MSCs were induced into three different lineages and transduced at 1 week pi. The mRNA ratios of egfp/b-actin for the progenitors were measured by real-time RT-PCR (Q-RT-PCR) and normalized against that for the undifferentiated MSCs. As shown in Figure 6a , the egfp transcription level was E30% higher in the adipogenic progenitors than in the MSCs, but was E53 and E28% lower in the chondrogenic and osteogenic progenitors than in the MSCs. Such differences were statistically significant (Po0.05) and agreed well with the differences in total FI (Figure 6b) . Therefore, the varied transgene 
Discussion
Although baculovirus transduction of mammalian cells is known to depend on cell types, here we demonstrated, for the first time, that baculovirus is capable of transducing adipogenic, chondrogenic and osteogenic progenitors originating from MSCs, and the transduction efficiency, transgene expression level and duration are correlated with the differentiation lineages and stages at which the committed progenitors are transduced ( Figure  2 ). The transduction efficiencies can be as low as E21% (transduction of chondrogenic progenitors at 4 weeks pi) and up to E90% (transduction of adipogenic progenitors at 1 week pi), whereas the corresponding durations of EGFP expression vary widely from 7 to 41 days.
Such dependence of transgene expression on the differentiation states has been noted recently. For instance, the transgene expression mediated by adenoassociated virus (AAV) is lower in human hematopoietic progenitors, but is enhanced up to 20-fold as the cells differentiate into myeloid and lymphoid lineages. 20 Meanwhile, the differentiation from MSCs to osteogenic progenitors results in a threefold increase in adenovirusmediated transgene expression, but a minimal increase is observed in liposome-and retrovirus-mediated transgene expression. 21 These data suggest that a more mature differentiation state favors gene transduction. Contradictorily, polylysine-modified adenovirus-mediated transduction efficiency is up to 95% for uncommitted MSCs, but considerably decreases for committed adipogenic progenitors. 22 Moreover, adenovirus-mediated transduction efficiency exceeds 90% for MSCs, but decreases to 31, 14 and 59% at 10, 17 and 23 days after osteogenic induction. Toward the adipogenic pathway, the transduction efficiency drops to 44, 30 and 19% at 3, 7 and 10 days pi. 23 Based on these reports, whether the differentiation favors or suppresses the transgene expression hinges on the gene delivery vectors and the specific lineage into which the cells differentiate. Baculovirus transduction exhibits a trend ( Figure 2 ) similar to adenovirus transduction 23 and supports the notion that transgene expression decreases as the MSC-derived progenitors differentiate toward the end-stage mature cells. However, baculovirus transduction is substantially more efficient than adenovirus.
When exploring factors accounting for the variation, the more efficient AAV transduction of committed myeloid and lymphoid cells is attributed to the higher virus uptake efficiency. 20 Similarly, the declining adenovirus-mediated transduction efficiency as commitment progresses is due to the decreasing expression of coxsackie-adenovirus receptor essential for adenovirus binding and subsequent internalization. 23 These data suggest that virus entry is a rate-limiting step in transduction. For baculovirus transduction of the MSCderived progenitors, however, virus entry is not critical because the Q-PCR data ( Figure 5 ) reveal similar egfp copy numbers within the cells at various differentiation states. Our data imply that baculovirus entry into these cells may be meditated by a common surface receptor present in the progenitors of different lineages. Alternatively, baculovirus may exploit a certain mechanism common in these three lineages for entry and specific receptors may not be required. This supports the findings that electrostatic interactions 24 or phospholipids 25 are necessary for baculovirus docking to the mammalian cell surface. Besides virus uptake, we found that the cell cycle of the progenitors does not vary with the differentiation states ( Figure 4 ) and, hence, does not account for the varied transgene expression. Instead, the significant differential egfp transcription (Figure 6a ) in the adipogenic, chondrogenic and osteogenic progenitors concurs with the varied transduction efficiencies ( Figure  2c ) and EGFP expression levels (Figure 6b) , and therefore is the major determinant leading to the varied transgene expression.
Generally, virus-mediated transgene expression is predicated on a number of essential steps, including virus entry, intracellular trafficking, nuclear transport and gene regulation. To date, the molecular mechanism of baculovirus-mediated gene expression in mammalian cells is not completely understood. Although endosomal escape is generally assumed to set the block for Figure 6 The egfp transcription (a) and the total EGFP expression levels (b) in the progenitors after Bac-CE transduction. The MSCs were induced and transduced with Bac-CE (MOI 200) at 1 week pi. At 1 dpt, the mRNA levels of egfp and b-actin were quantified by Q-RT-PCR, whereas the total FI was measured by flow cytometry. The mRNA ratios of egfp/b-actin for the progenitors were normalized against those for the undifferentiated MSCs. The data represent the mean7s.d. of three independent experiments.
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Y-C Ho et al baculovirus transduction, 10, 26 recently it has been demonstrated that actin filament is essential for nuclear transport of the nucleocapsids in Pk1 cells, 27 whereas intact microtubule constitutes a barrier to baculovirus transport toward the nucleus of human hepatocytes. 28 As how efficiently baculovirus escapes from the endosome and whether (and/or how) actin filament and microtubule network re-organize in the adipogenic, chondrogenic and osteogenic progenitors remain unknown, the roles of intracellular trafficking are unclear.
Inside the nucleus, the gene regulation events may also contribute to the differential egfp transcription. For instance, retrovirus-and lentivirus-mediated GFP expressions remain stable in the uncommitted stem and neural progenitor cells, but gradually attenuate owing to gene silencing as commitment commences. 29 It is possible that the expression cassette harbored by Bac-CE rapidly undergoes varying degrees of gene silencing after transduction, thus leading to the varied EGFP expression. Alternatively, the histone deacetylation and viral genome condensation may play a role. Besides, an array of lineage-specific transcription factors is upregulated once differentiation starts; thus, it is logic to reason that the egfp transcription is selectively upregulated or downregulated by these cellular factors. Owing to such a complex cascade of events regulating the transgene expression, the detailed molecular mechanisms leading to the varied transgene expression remain unclear at present. Further in-depth investigations are currently underway.
Nonetheless, the baculovirus-transduced cells remained capable of differentiating into adipogenic, osteogenic and chondrogenic pathways. Furthermore, baculovirus enables efficient transduction of adipogenic and osteogenic progenitors at various differentiation stages. In particular, the duration of transgene expression is prolonged in the transduced adipogenic and osteogenic progenitors (as opposed to the MSCs), implicating the possibility of extending transgene expression by a proper transduction strategy. For example, the MSCs or the osteogenic progenitors at early differentiation stage (e.g. 1 week pi) may be transduced by baculovirus expressing specific growth factors (e.g. BMP-2 to promote bone formation) ex vivo, seeded into scaffolds and cultured in vitro. The expressed growth factors would favorably modulate and promote the growth of structurally and mechanically functional constructs. 30 At a later stage (e.g. 4 weeks pi), the progenitors may be repeatedly transduced by baculoviruses expressing identical and/or different growth factors, followed by implantation into the animal models. Compared with implantation of MSC/scaffold constructs, implantation of the partially regenerated progenitor/scaffold constructs would allow the progenitors to withstand the substantially higher mechanical loads in the animal models, and the repeated transduction would prolong the transgene expression in vivo to accelerate tissue regeneration and integration with adjacent tissue. 31 Another advantage of this strategy is that in vivo environmental cues may not be perfectly suitable for inducing the naïve MSCs into the desired lineage; in vitro differentiation and implantation of partially committed progenitors may reduce the fractions of MSCs differentiating into undesired lineage and may be preferable to implanting uncommitted MSCs.
Although genetic modification of the MSCs or MSCderived progenitors using other viral vectors has been demonstrated, a wide variety of inherent problems still exist (see Introduction). On the other hand, the nonreplication nature of baculovirus obviates the concerns for RCV generation and baculovirus is generally considered safe to humans. 10, 12 The baculovirus genome is large and capable of harboring multiple genes or large inserts. Furthermore, recombinant baculoviruses are easy to construct and produce to high titers simply by infecting insect cells, and our transduction protocol eliminates the requirement for virus purification, thus greatly simplifying the vector preparation and purification. More importantly, this study unravels that baculovirus transduction is highly efficient for adipogenic and osteogenic progenitors without compromising the differentiation capacity. Therefore, baculovirus may be an attractive alternative to genetically modify adipogenic and osteogenic progenitors in the ex vivo setting for cell therapy or tissue engineering. Note that baculovirus has recently been shown to induce immune responses in mammalian cells; 32, 33 thus, whether or not baculovirus transduction of the progenitors induces unfavorable cellular responses (e.g. induction of cytokines) necessitates further investigation.
Materials and methods
Source of mesenchymal stem cells
Human bone marrow mononuclear cells were obtained from Cambrex Co. (Walkersville, MD, USA) and the subsequent MSCs selection, enrichment and immunotyping by antibody labeling and flow cytometry were performed as described previously. 17 All the medium supplements were purchased from Sigma (St Louis, MO, USA) unless otherwise noted. The MSCs were maintained in alpha-modified minimal essential medium (a-MEM; Hyclone, San Diego, USA) containing 20% fetal bovine serum (FBS) (Invitrogen, Carlsbad, CA, USA), 4 ng/ml basic fibroblast growth factor (R&D Systems, Minneapolis, MN, USA), 100 U/ml penicillin and 100 mg/ml streptomycin in a 371C, 5% CO 2 incubator. The MSCs were expanded to passage 10 (P10) for all subsequent experiments.
Induction and assessment of adipogenic, chondrogenic and osteogenic differentiation
The differentiation of MSCs into adipogenic, chondrogenic and osteogenic pathways was induced by replacing the culture medium with induction medium based on a-MEM supplemented with additional components. The adipogenic induction medium contained 1 mM dexamethasone, 5 mg/ml insulin, 0.5 mM 3-isobutyl-1-methylxanthine and 60 mM indomethacin. 34 The chondrogenic induction medium contained 0.1 mM dexamethasone, 1 mM sodium pyruvate, 0.1 mM ascorbic acid-2 phosphate, 10 ng/ml recombinant human TGF-b1 (Perpo Tech, Rocky Hill, NJ, USA) and 1% ITS + premix (6.25 mg/ml insulin, 6.25 mg/ml transferrin, 6.25 ng/ml selenous acid, 1.25 mg/ml bovine serum albumin and 5.35 mg/ml linoleic acid; BD Biosciences, Franklin Lakes, NY, USA). 35 The osteogenic induction medium contained 0.1 mM dexamethasone, 10 mM b-glycerol phosphate and 50 mM ascorbic acid-2 phosphate. 34 During the differentiation process, the induction medium was replaced twice a week and the appearance of the adipogenic, chondrogenic and osteogenic phenotypes was revealed 17 sulfated GAGs stained by Sarfranin-O 13 and calcium deposition stained by van Kossa, 36 respectively. The expressions of the housekeeping gene b-actin (internal control) and the marker genes specific for the adipogenic (PPAR-g2), chondrogenic (type II collagen) and osteogenic (bone sialoprotein) progenitors were evaluated by RT-PCR. The cellular mRNA was isolated using RNeasy Mini Kit (Qiagen, Valencia, CA, USA) and reverse transcribed to cDNA for 60 min at 371C using the Omniscript reverse transcriptase (Qiagen). The PCR was performed in ABI 7000 (Applied Biosystems, Foster, CA, USA) using the primer pairs summarized in Table 1 35 respectively. The amplified PCR products were subsequently subject to 2% agarose gel electrophoresis.
Virus transduction and cell differentiation
Bac-CE and vBac-HB, the recombinant baculoviruses expressing EGFP under the cytomegalovirus immediateearly promoter control 38 and avian reovirus structural protein sB under the polyhedrin promoter control, 39 respectively, were constructed as described previously. The viruses were amplified by infecting insect cells (Sf-9) cultured in TNM-FH medium supplemented with 10% FBS, and the subsequent titration of baculoviruses was performed by end-point dilution method using Sf-9 cells as described elsewhere. 17 The titers of Bac-CE and vBac-HB were 2 Â 10 9 and 1 Â 10 9 PFU/ml, respectively. The MSCs and progenitor cells were transduced in the sixwell plates using a protocol we recently developed. 13 Briefly, the cells were washed with Dulbecco's phosphate buffered-saline (PBS) before transduction. Depending on the MOI, a virus solution of varying volume was mixed with PBS to adjust the final volume to 500 ml and then incubated with the cells for 4 h on a rocking plate at room temperature. Following the incubation, the cells were washed with PBS, replenished with 2 ml complete medium and incubated at 371C. At 1 dpt, the transduced cells were observed and photographed by a fluorescence microscope (Nikon). To quantify the percentages of cells emitting fluorescence (GFP+ cells) and mean FI, the cells were further detached and analyzed three times by flow cytometry (FACSCalibur, BD Biosciences) using untransduced cells as the background. 13 The percentages of GFP+ cells were determined by counting 10 000 cells in each measurement, and multiplying the mean FI by the number of GFP+ cells yielded the total FI which are expressed in arbitrary units. The transduction efficiency is defined as the percentage of GFP+ cells after 1 dpt. To quantify the duration of EGFP expression, the transduced cells continued to be cultured and analyzed for the percentage of GFP+ cells. The duration of EGFP expression was defined as the number of days the percentage of GFP+ cells remained above 5%.
Cell cycle analysis
For cell cycle analysis, the cells were harvested with trypsin/EDTA, washed with PBS and fixed with cold 70% ethanol on ice overnight. The cells were washed three times with PBS again and incubated with propidium iodide (100 ng/ml) and RNase A (100 ng/ml) for 45 min at 371C. Following staining, the cells were subject to flow cytometry analysis.
Quantitative real time-PCR and real time RT-PCR
The entry of Bac-CE (harboring egfp gene) into the cells and the transcription level of egfp gene were quantified by Q-PCR 17 and Q-RT-PCR, 40 respectively. Total DNA and mRNA in the Bac-CE-transduced cells in each well were extracted using the Blood & Tissue Extraction Mini Kit (Viogene, Sunnyvale, CA, USA) and RNeasy Mini Kit (Qiagen), respectively. The mRNA was reverse transcribed into cDNA as described above. The DNA and cDNA were subject to Q-PCR using the primers targeting the mature egfp and b-actin (Table 1 ) under the following conditions: 2 min at 501C, 10 min at 951C and then 40 cycles of 15 s at 951C and 1 min at 591C. For each Q-PCR, a no-template reaction was included as the negative control. The threshold cycle values for egfp and b-actin were obtained from Q-PCR reactions and converted to the gene copy numbers from the standard curves. The copy number ratios of egfp/b-actin for the committed progenitors were calculated and normalized against those for the uncommitted MSCs.
Statistical analysis
All data were analyzed using independent samples t-tests and are expressed as mean7standard deviation (s.d.) or mean values of three independent experiments. P-values o0.05 were considered significant. Varied transgene expression in the baculovirus-transduced MSC-derived progenitor cells Y-C Ho et al
